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Techno1 
PN VELOCITY BENEATH WESTERN NEW MEXICO AND EASTERN ARIZONA; Lawrence 
ha, U.S. Geo log ica l  Survey and New Mexico I n s t i t u t e  o f  M i n i n g  and 
ogy, Socorro, New Mexico 
C r u s t a l  t h i n n i n g  has u s u a l l y  been assoc ia ted  w i t h  a  wide-spread hea t  
source i n  t h e  upper mantle. The l o w  compressional  wave (Pn) v e l o c i t i e s  
("7.6 km ls )  r epo r ted  beneath extended t e r r a i n s  c o n t r a s t  s t r o n g l y  w i t h  normal 
("8.0 km ls )  Pn v e l o c i t i e s  found beneath cratons. 
The U.S. Geo log ica l  Survey began a  s tudy o f  t h e  a s s o c i a t i o n  between 
t h i n n e d  c r u s t  and l ow  Pn v e l o c i t y  i n  1984. The s tudy area i s  i n  t h e  
t r a n s i t i o n  zone between t h e  Colorado P la teau  and t h e  Bas in  and Range p rov inces  
a n d  1  i e s  a long  t h e  New Mexico-Arizona border  a t  approx imate ly  34.5'~ 1  a t i tude .  
The s tudy  area con ta ins  a  segment o f  t h e  Jemez l ineament  ( I ) ,  an extens ive,  
1  a t e  Cenozoic a1 i gnment o f  b a s a l t i c  vo lcan ism t h a t  extends f r om eas t - cen t ra l  
A r i zona  t o  no r t heas te rn  New Mexico (F igu re  1). 
Our exper iment  i n v o l v e s  observ ing  Pn a r r i v a l s  on an a rea l  a r r a y  of  7 
se i sm ic  s t a t i o n s  l o c a t e d  i n  t h e  t r a n s i t i o n  zone and a long  t h e  Jemez 1  i neament. 
We a re  u s i n g  exp los ions  f r om coa l  and copper mines i n  New Mexico and Ar izona  
as w e l l  as m i l i t a r y  de tona t ions  a t  Wh i te  Sands M i s s i l e  Range, New Mexico, 
Yuma, Ar izona, and t h e  Nevada Test  S i t e  as energy sources. M i n i n g  exp los ions  
a t  Morenci, A r i zona  and Gal lup,  New Mexico w i l l  be used l a t e r  i n  t h e  s tudy t o  
deduce t h e  v e l o c i t y  s t r u c t u r e  o f  t h e  c r u s t  above t h e  Pn r e f r a c t o r .  
Very p r e l i m i n a r y  r e s u l t s  suggest a  Pn v e l o c i t y  o f  7.94 km ls  ( w i t h  a  
f a i r l y  l a r g e  u n c e r t a i n t y )  beneath t h e  s tudy area. The Pn de lay  t imes,  which 
can be conver ted  t o  es t ima tes  o f  c r u s t a l  t h i ckness  g iven  knowledge o f  t h e  
v e l o c i t y  s t r u c t u r e  o f  t h e  c r u s t  i nc rease  bo th  t o  t h e  nort"n and eas t  of 
S p r i n g e r v i l l e ,  Arizona. As a  c o n s t r a i n t  on t h e  v e l o c i t y  o f  Pn we analyzed t h e  
reversed r e f r a c t i o n  l i n e  GNOME-HARDHAT which passes th rough S p r i n g e r v i l l e  
o r i e n t e d  NW-SE. Th i s  a n a l y s i s  r e s u l t e d  i n  a  Pn v e l o c i t y  o f  7.9-8.0 km/s f o r  
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t h e  t r a n s i t i o n  zone. 
These pred i m i  nary r e s u l t s  along w i t h  those reported e a r l i e r  (2,3) suggest 
that a normal Pn veqoci ty  might  p e r s i s t  even though t h e  c r u s t  t h i n s  ( f rom 
n p r t h  ,to south) by 15 km along t h e  l eng th  o f  t h e  Arizona-New Mexico border. 
I f  t h e  upper mant le i s  c u r r e n t l y  ho t  anywhere i n  western New Mexicco o r  eastern 
Arizona then t h e  dimensions o f  t h e  heat source (or  sources) might be smal l  
compared t o  t h e  i n t r a - s t a t i o n  distances o f  t h e  seismic arrays used t o  es t imate  
the v e l o c i t y  o f  Pn. 
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